C?MOS DIGITAL INTEGRATED CIRCUIT TC452 7BP
SILICON MONOLITHIC

TC45278P BCD RATE MULTIPLIER

TC4527BP is BCD rate multiplier from which arbi-
trary number of output pulses determined by BCD inputs
(AN through DIN) can be cbtained by supplying ten
clock inputs.

For example, setting BCD input to "7" (A=B=C="H"
and D="L"), if ten counting pulses are applied to
CLOCK input, seven pulses are output to OUT (0UT) ) 16
terminals. Usually, when used alone, ENABLE, STROBE
AND CASCADE inputs are kept at "L" level but when used
in the cascade connection, refer to the example of
applications.

Besides of its original purpose of arithmetic circuits,
this TC4527BP can be utilized for digital filters, fre-
quency synthesizers and programmable pulse generators.
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DIP16(3D16A—-P)

ABSOLUTE MAXIMUM RATINGS

PIN ASSIGNMENT

CHARACTERISTIC [SYMBOL RATING UNIT

DC Supply Voltage | VDD Vss - 0.5 "“Vss +20 v

v
Input Voltage VIN Vss - 0.5+vVDD+0.5 v vo

B
Output Voltage Vour | Vss-0.5"VDD+0.5 v a
DC Input Current TN +10 mA RESET
Power Dissipation | PD 300 mW CASCADE
Operating T _ ° EIN
Temperature Range A 40~ 85 ¢ STROBE
Storage CLOCK
Temperature Range Tstg -65 150 °C (RATE INPUT)
Lead Temp./Time Tgol 260°C » 10 sec (TOP VIEW)
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TC45278BP

TRUTH TABLE

INPUTS OUTPUTS
No. OF = N ——— Nah
D ,C B A CLOCK PULSES EIN STROBE |CASCADE| RESET SET ouT ouT 9 EoyT
L L L L 10 L L L L L L H 1 1
L L L H 10 L L L L L 1 1 1 1
L L H L 10 L L L L L 2 2 1 1
L L H B 10 L L L L L 3 3 1 1
L H L L 10 L L L L L 4 4 1 1
L H L H 10 L L L L L S 5 1 1
L H H L 10 L L L L L 6 8 1 1
N H H H 10 L L L L L 7 7 1 1
H L L L 10 L L L L L 8 8 1 1
H L L H 10 L L L L L 9 9 1 1
H L H L 10 L L L L L 8 8 1 1
H L H H 10 L L L L L 9 9 1 1
H H L L 10 L L L L L 8 8 1 1
H H L H 10 L L L L L 9 9 1 1
H H H L 10 L L 1 L L 8 8 1 i
H H H H 10 L L L L L 9 9 1 1
S * * * 10 H L L L L -~ -~ -~ H
* X * % 10 L H L L L L H 1 1
>k * > >* 10 L L H L L H -~ 1 1
H X ES 3 10 L L L H L 10 10 L H
T * E3 * 10 L L 1. H L L H L H
E3 * E3 E3 10 L L L L H L H H L
ES DON'T CARE 4 UNDETERMINED 1~10 : NO OF PULSES
TIMING CHART
cLaokK LA UL LU L UL ally
RESET
_— T
Ern |
[ PRESET No.OF ©
PRESET No.QOF 1 m n
PRESET No.OF 2 I—L n J-l
PRESET No.OF 3 I—l_n n n r‘
PRESET No.OF 4
ouT M It n 1 L
PRESET No.OF 5 '—l I-I I—] n n —Lrl—
oot e LN nn| gy g
FIBSEL No.om Ny nn -
PRESET Ro-OF & Mmooy mnrn_ [ n
FRESET No-OF ¢ A Uy nn gigigl
Ilgll
Eoutr
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T1C4527BP

RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 \
Input Voltage VIN 0 - Vpp v
STATIC ELECTRICAL CHARACTERISTICS (Vsg=0V)
-40°C 25°C 85°C
CHARACTERISTIC | SYMBOL| TEST CONDITIONS |Vpp UNITS
(v) | MIN. |MAX. | MIN. | TYP. |MAX. | MIN. | MAX.
504.95] - [4.95]5.00] - |4.95] -
High-Level vou | |Tour|<lua 10]9.95| - [9.95[10.00] - |9.95] -_
OQutput Voltage Vin=Vea, V . ’
INTYss> Vpp 15 14.95| - 04.95(15.00] - f4.95| - v
5/ - [ o0.05] = [o.00[0.05] - Jlo.05
Low— 1 I <1luA * .
Oﬁzpﬁivsoltage . VoL é 055' v 10| - |o0.05 - |0.0000.05| - [0.05
IN='ss» 'DD 15| - | o0.05) - |o0.00l0.05| - |o0.05
Voy=4.6V 51-0.61 - |-0.51|-1.0 | - |[-0.42] -
Vop=2.5V
Output High Tom OH Sl2.5 | - |-2.1 |-4.0 | - |-1.7] -
c Vou=9. 5V 10015 | - |-1.3 2.2 | - |-1.1] -
urrent V=13, 5V
OH™~>- 15 [-4.0 - |-3.4 |]-9.0 - | -2.8] -
ViN=Vss, V
INTVSSs VDD mA
Vor=0.4V 5|0.61] - |o0.51] 1.5 - |0.42| -
Output Low I VoL=0.5V 101.5 ] - (1.3 [3.8] - |1.1| -
oL
Current VoL=1.5V 1504.0| - |3.4 15,0 - |2.8 | -
Vin=Vss, Vpp
VoyuT=0.5V, 4.5V A
Input High 0 L ov o 5(3.5| - 3.5 [2.75] - |3.5 | -
Vort Vig ZOUT' OV 9.0V 6170 - |70 Iss ] - 7.0 ] -
oltage =1. .5
our=1.5V,13.5V) \ o1 ) o | - 11.0 |8.25] - J11.0 | -
[TouT|<luA v
Vour=0.5V, 4.5V| | _ 1.5 | - 2.25| 1. - 1.5
V, =
Input Low Vit ouT l.OV,li.gv 10 _ 3.0 - 4.5 B 3.0
=1.5V,13.5V
Voltage vout 15| - |40 - |6.75| 40| = |40
|Tout|<lnA
”Hll -
Input Level IIH | Vyg=18V 18| - 0.1] - 10-5] 0.1 ] - 1.0 R
" " u
Current| "L Iy | vipL=ov 18 - |-0.1| = |-107%|-0.1| - |-1.0
Level
Quiescent 51 - 5 - [0.005( 5 - 150
. c . Ipp | Vin=Vsss Vpp 10| - 10 -~ 10.010] 10 - 300 | paA
Device Curren * 15| - 20 | - lo.015| 20 - | 600
* All valid input combinations.
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TC4527BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, Cr=50pF)

VpD

CHARACTERISTIC SYMBOL TEST CONDITION ) MIN. | TYP.| MAX. |UNITS
Q')
Output Transition Time . lg - 28 igg
Low to High T1H -
(Low to High) 15 | - 40 | 80
5 - 20
Output Transition Time 80 0
tTHL 10 - 50 | 100
(High to Low) 15 - 40 80
Propagation Delay Time tpLH 5 - 230 | 460
‘ 10 - 95 {190
(CLOCK - OUT) pHL 15 _ 70 | 140
- t 5 - 190 | 380
P t D i LH
ropagation Delay Time P 10 _ 80 | 160
(CLOCK - OUT) tpHL 15 | - 60 | 120
Propagation Delay Time tpLH 5 - 340 | 680
£ 10 - 140 | 280
(CLOCK - EouT) pHL 15 - 100 | 200
ns
Propagation Delay Time EpLH 5 - 260 1600
(CLOCK - "9") toHL 10 - 150 | 300
- P 15 | - 100 | 200
Propagation Delay Time EpLH > - 150 1300
10 - 65 | 150
(STROBE - OUT) CpHL 15 B 55 {120
Propagation Delay Time tpLH lg - 2? lzg
(CASCADE - OUT) pHL 15 | - 30 | 70
Propagation Delay Time tpLH 5 - 320 | 660
10 - 130 | 300
) - t
(SET, RESET ouT) pHL 15 _ 100 | 220
Propagation Delay Time tpLH > - 140 ) 280
—_— t 10 - 60 1120
(E1N - Eour) pHL 15 | - 50 | 100
5 1.0 2 -
Max. Clock Frequency foL 10 2.5 6 - MHz
15 3.5 8| -
Max. Clock Input Rise Time trcL > 20 - -
. . 10 15 - - us
Max. Clock Input Fall Time tfCL 15 15 _ _
5 - 250 | 500
Min. Clock Pulse Width ty 10 - 85 170
15 - 60 | 100
. ) 5 | = [ 110 |220 | "
Min. Pulse Width tyH 10 _ 45 90
(SET, RESET) 15 - 35 { 70
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TC4527BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Continued)
CHARACTERISTIC SYMBOL TEST CONDITION VCC(V) MIN.| TYP. | MAX. {UNITS
Min. Set-up Time 5 - | 160 | 320
— tsy 10 - 60 | 120
(Ery - CLOCK) 15 - 50 100
Min. Removal Time 5 - 120 240
_ t 10 - 45 130
(Egy - CLOCK) i 15 - | 25 | 110
ns
Min. Removal Time . 5 - =50 0
10 - =20 0
(SET. - CLOCK) ren 15 - |-10 0
Min. Removal Time 5 - -35 60
trem 10 - -15 40
(RESET ~ CLOCK) 15 B ~10 10
Input Capacitance CIN - 5 7.5 pF
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
WAVEFORM 1
20ns 20ns
2
= 0% /_;_. WAVEFORM
CLOCK 50% +50% +¥50
10% &10% 7 20ns 20n o
90 ]
LTLH CTHL STROBE 4 50%% T\—X 50%
f — 0% 10% A10%
ouT 50 50%
10%% 10% 20ne ,R0ns
pLH | tpHL CASCADE 95? ? % ‘; _Z 53 ;%
UTHL ij'rLH 10% 10%
90% 0%
ouT 50% 50%
\10% 10% oUT 50%
UpLH
- “PHET] tTLH- CpHL | tpLH
" " '—90%
1?)36% WAVEFORM 3
TpLH
T L 20ns R0ns
T B
90% 5 . 90%
E 50% Lo En 50% 50%
out 10% | 10926 10% &&
T pHL tpLH
Eour 50% 50%
tpLH LpHL
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TC45278BP

WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 4 WAVEFORM 5
20ns 20ns 20ns
90% ‘S 90%
SET Ern 50% \ 50%
h 0%
_, {%0ns
SET, %\ 90%
RESET 50%
RESET 10%
20ns
b 90
ouT -5
50% CLOCK ;c),;ﬁ 50%
U pHL TpLH trem tsu
APPLICATION CIRCUIT
TWO TC4527B'S IN CASCADE 10l 100
o—ja A
o—B o—iB OUTj|—o©0 OUTPUT
c ouT) o—¢c
D o—D Equr—2
Cc10CK  Eour CLOCK
CcASC. A] CASC. "9'"l—o
Bin BN
ST L ST
RESET _S RESET S
CLOCK © TC4527BP x 2
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